Epoxy resin compsn. for printed circuit board - formed by blending epoxy 
resin, with polycondensation prod, of dicyandi amide or bisphenol-A and 
formaldehyde 

Patent Assignee: HITACHI CHEM CO LTD (HITB ) 
Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 7022718 A 19950124 JP 93191679 A 19930706 199513 B 

Priority Applications (No Type Date): JP 93191679 A 19930706 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 7022718 A 6 H05K-001/03 

Abstract (Basic) : JP 7022718 A 

Epoxy resin compsn. for printed circuit board is formed by 
blending: (a) epoxy resin; with (b) polycondensation prod, of 
dicyandiamide or bisphenol A and formaldehyde; (c) inorganic filler; 
and (d) A metal trapping agent. 

Prodn. of the prepreg for printed circuit board comprises : (a) 
impregnating varnish comprising the epoxy resin compsn. in glass cloth 
or glass nonwoven fabric; (b) drying the varnish at 80 - 200 deg.C. 

The prodn. of composite laminated board comprises: (a) impregnating 
varnish comprising the epoxy resin compsn. in glass cloth or glass 
nonwoven fabric; (b) drying the varnish at 80 - 200 deg.C to produce 
the prepreg for surface cloth; (c) superimposing the prepreg for 
surface cloth on both the surfaces of a prepreg for core material. 

USE/ADVANTAGE - The epoxy resin compsn. is used for producing the 
prepreg for printed circuit board and for producing the composite 
laminated board. The use of the epoxy resin compsn. produces the 
composite laminated board having improved tracking resistance without 
decreasing the other properties. The epoxy resin compsn. is suitable 
for producing the prepreg for the printed wiring board and the 
composite laminated board. 
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(57) [Abstract] 

[Objective] Composite laminated board which is superior in tra 
eking resistance other characteristic withoutdecreasing, can be 
acquired, rranufacturing method of composite laminated board, 
rranufacturing method of epoxy resin composition for printed 
circuit board and prepreg for printed circuit board whichare used 
for ideal for this method is offered. 

[Constitution] (A) Epoxy resin , (b) condensation polymer of 
dicyanodiamide or bisphenol A and formaldehyde, (c) 
inorganic filler and (d) rretal trapping agent ^combines as 
essential ingredient, It produces prepreg for front fabric varnish 
which consists oftheepoxy resin composition for printed 
circuit board after impregnating, by drying in glass clotlyepeats 
prepreg for this front fabric to both surfaces of prepreg for 
thecore and laminate molding does, manufacturing method of 
composite laminated board, manufacturing method of epoxy 
resin composition for printed circuit board and prepreg for 
printed circuit board whichare used for this method. 
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[Qaim(s)] 

[Claim 1] (A)Epoxy resin, (b) condensation polymer of die 
yanodiamide or bisphenol A and formaldehyde, (c) inorganic 
filler and (d) metal trapping agent, combines as essential 
ingredient it designates that as feature, epoxy resin composition 
forthe printed circuit board. 

[Claim 2] (A) Epoxy resin , (b) condensation polymer of die 
yanodiamide or bisphenol A and formaldehyde,, (e) reductant , 
(c) inorgpnic filler and (d) metal trapping agent , combines as 
essential ingredient it designates that as feature, epoxy resin 
composition forthe printed circuit board. 

[Claim 3] Epoxy resin composition for printed circuit board w 
hich is stated in Claim 2 where reductantis phenol type 
reductant. 

[Claim 4] (D) Metal trapping agent, is compound of one kind 
or rrore which is chosen from (f) triazine thiol compound ,(g) 
thiazole compound ,(h) 8-quinolinol compound and group 
which consists of (i) triazine compound, epoxy resin 
composition for printed circuit boardwhich is stated in Claim 1, 
2 or 3. 

[Claim 5] Varnish which consists of epoxy resin composition f 
or printed circuit board which is stated inthe Claim 1 , 2, 3 or 4 
after impregnating, it designates that it dries as featurein glass 
cloth or glass nonwoven fabric, manufacturing method of 
prepregfor printed circuit board. 

[Claim 6] It produces prepregfor front fabric varnish which co 
nsists of theepoxy resin composition for printed circuit board 
which is stated in Claim 1 , 2, 3 or 4 after impregnating,by 
drying in gjass cloth, repeats prepreg for this front fabric to 
both surfacesof prepreg for core and it designates that laminate 
molding is done asfeature, manufacturing method of composite 
laminated board. 



[0001] 



[0002] 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention epoxy resin co 
mposition for printed circuit board, regards manufacturing 
rrethod of prepreg forthe printed circuit board and 
manufacturing method of composite laminated board. 

[0002] 

[Prior Art] Miniaturization of electronic equipment, attendant 
upon high efficiency, high multilayering , thehigh densification 
due to diameter reduction of thinning and through hole and 
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decrease etcx>f hole spacing is advancing printed circuit board 
which in that is installed. In addition, in printed circuit board 
which is used for domestic use equipment, it is designedin such a 
way that tracking resistance is required from standpoint where 
the safety is guaranteed glass / epoxy laminated board and 
composite laminated board are used in higfi density circuit board , 
in addition, in domestic useroad paper / phenol laminated board 
and composite laminated board are used from restriction of 
costaspect. Then, demand of composite laminated board whose 
balance of characteristic and costis gpod has become high. 

[0003] Composite laminated board for substrate for surface laye 
r woven glass fabric to use, Something which consists by fact 
that glass nonwoven fabric is used for thesubstrate for core 
being Is used for insulating material of composite laminated 
board from until recently widely in theepoxy resin which, 
There is a system which is hardened with dicyanodiarrade and a 
system whichdesignates polyfiinctional phenol resin as curing 
agent but, With dicyanodianide curing system moisture 
absorption of laminated board which is acquired becomes high 
there was a deficiency that, insulating defect and continuity 
breakdown due to metal migration (phenomenon which metal 
which forms continuity circuit inside substrate surface circuit 
andthe through hole, scattering does in insulating substrate, 
forms connecting part amount eventuallyin insulating substrate. 
)are easy to occur, from system which designates 
polyfimctional phenol resin as thecuring agent, problem that 
remained moisture absorption characteristics to be low as 
thelairinated board in entire, is inferior to tracking resistance 
in good. 

[0004] 

[Probleirs to be Solved by the Invention] As for this invention, 
considering to this status, being something which youcan do, 
manufacturing method of composite laminated board which can 
acquire composite laminated board which issuperior in tracking 
resistance other characteristic without decreasing, And epoxy 
resin composition for printed circuit board which is used for 
ideal for production and that manufacturing method of prepreg 
is offered are designated as theobjective. 

[0005] 

[Meara to Solve the Problems] As for epoxy resin composition 
which is used with namely, this invention, (a) epoxy resin , (b) 
condensation polymer of dicyanodiamideorbisphenol A and 
formaldehyde, (c) inorganic filler and(d) metal trapping agent, 
combines as essential ingredient it designates that as feature. 

[0006] As epoxy resin of (a), if it is a compound which has epo 
xy group of the2 or more in intramolecular, it is good any kind 
of ones, for example bisphenolAtype epoxy resin, bisphenol 
F type epoxy resin ,the bisphenol S form epoxy resin , phenol 
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novolac type epoxy resin , cresol novolac type epoxy resin , 
bisphenol A novolac type epoxy resin , bisphenol F novolac 
type epoxy resin , alicyclic epoxy resin , the aliphatic chain 
epoxy resin , gjycidyl ester type epoxy resin , glycidyl amine 
type epoxy resin , hydantoin type epoxy resin and 
isocyanurate type epoay resin , in addition, thediglycidyl ether 
product of Afunctional phenols, there is a diglycidyl ether 
product and those halide compound and a hydrogenation 
product etcof bifunctional alcohols. irolecular weight of these 
conpound especially is not restricted. In addition, these 
compound canjointly use conpound of some types. 

[0007] When with just halogenated epoxy resin sufficient flam 
e resistance is not acquired, it is desirable tocombine conpound 
which generally such as tetrabromobisphenol A, antimony 
trioxide and tetra phenyl phosphine isnamed flame retardant 

[0008] In addition, when conventional phenolic resin is used as 
curing agent of epoxy resin, theaddingthermochronic of 
cured product is easy to become problem, but when 
thecondensation polymer of (b) bisphenol A and formaldehyde 
is used, adding thermochromic is improved 

[0009] There is not restriction concerning bisphenol A of (b) a 
nd molecular weigfoof condensation polymer of formaldehyde, 
bisphenol A monomer is good being included. There is not 
especially restriction in blended amount of component (b), but 
itis a 1 to 100 parts by weight vis-a-vis epoxy resin 100 parts 
by weight of preferably (a). In addition, also it is possible to 
jointly use phenol novolak resin or other phenolic resin in 
rangewhich does not impair effect of this inventioa 

[0010] As inorganic filler of (c), there is not especially restrict! 
on,canusethe for example alimnumhydroxide, calcium 
carbonate, alumina, titanium dioxide, mica, clay, the 
aluminum carbonate , magnesiumsilicate, aluminum silicate, 
antimony trioxide , silica and glass short fiber etc. In addition, 
as for it is not something where also blended amountespecially is 
restricted several types to be possible tp jointly usethese, 10 to 
400 parts by weight it is used, but vis-a-vi^ preferably epoxy 
resin 100 parts by weight. 

[001 1] As for metal trapping agent of (d), Operates as metal lig 
and with organic compound which, Something which possesses 
effect which controls^tracking breakdown and thecontinuity 
breakdown which are caused ,by metal migration being, 
Concrete, tri thio cyanuric acid , 6-di butyl amino - 1 ,3,5 - 
triazine - 2,4-di thiol , 6-di ethylamino - 1,3,5 - triazine - 2,4- 
di thiol , 6-di methylairino - 1,3,5 - triazine - 2,4-di thiol , 6 - 
irethoxy - 1,3,5 - triazine - 2,4-di thiol , 6 - phenylamino - 
1,3,5 - triazine - 2,4-di thiol or other triazine thiol compound 
(f), thiazole , 2 - amino thiazole , the2 - mercaptothiazole , 
benzothiazole , 2 - amino benzothiazole , 2 - 
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mercaptobenzothiazole , 2,2-di thio bis benzothiazole , 2 - 
irethylthio benzothiazole or other thiazole conpound (g), the8 - 
quinolinol and 5 - nitro quinolinol - 8, 2 - butyl amino - 4,6- 
di irercapto - 1,3,5 - triazine which is a7 - bis (2 - 
ettylhexyl) amino methylene - 8 - quinolinol , a 7 - bis (n- 
butyl) amino methylene - 8 - quinolinol , a 7 - bis (n-hexyl) 
amino methylene - 8 - quinolinol or other 8-quinolinol 
conpound (h), a 1,2,3 - triazine , a 1,2,4 - triazine , a 1,3,5 - 
triazine and these derivative, itcan use for ideal 2 - vinyl - 4,6- 
di amino - 1,3,5 - triazine and 2,4-di amino - 6(2' - methyl 
irridazolyl (1)') ethyl- 1,3,5 - triazine * isocyanuric acid 
adduct or other triazine compound (i) etc. 



[0012] These metal scavenger can also jointly use no types, as f 
or conpounded amount 0. 1 to 20 parts by weightis desirable vis- 
a-vis epoxy resin 100 parts by weight. When under 0.1 parts 
by weight improvement of tracking resistance is not seen, 
exceeds the20 parts by weight there are times when heat 
resistance and insulating characteristic etc decrease. 

[0013] In order to improve electrical insulation characteristic, i 
t is desirable in epoxy resin composition of thethis invention 
to combine reducing agent of (e). As reducing agent, if metal 
for continuity circuit, it is a compound which has thereducing 
action for namely, through hole plated copper and copper foil, 
there is not especiallyrestriction, can use phenol type , 
sulfurous and phosphorus type or other reducing agent. 
Especially, because drilling behavior and heat resistance or 
other characteristics resistance metal migration or other 
electrical insulation characteristic itcan improve phenol type 
reducing agent, can be used desirably without decreasing. 

[0014] As phenol type reductant, 1 A3 - trihydroxy benzene (t 
rivial name pyrogallol), butyrated tydroxyanisole , 2,4-di - t- 
butyl - 4 - ethyl phenol or other mono phenol type andthe 2, 
2' - methyl ene - bis (4 - methyl - 6 - t-butyl phenol ), 4,4* - 
thio bis (3 - methyl - 6 - t-butyl phenol ) or other bisphenol 
systemand 1,3,5 -trimsthyl- 2,4,6 -tris (3,5-di - t-butyl 
- 4 - hydroxy benzyl ) benzene , the tetrakis [ methylene - 3 - 
(^S'-di - t-butyl - 4 - hydroxyphenyl ) propionate ] 
rrethane , you can list conpound of triethylene glycol - bis 
-3 - (3 - t-butyl - 4 - hydroxy - 5 - methyl - phenyl ) 
propionate or other polymeric type phenol type. 



[001 5] As sulfurous reductant, you can list dilauryl thio dipropi 
onatp and distearyl thio dipropionate etc. In addition, you 
can list triphenyl phosphite and diphenyl isodecyl phosphite 
etc as phosphorus type reductant. 

P.6 
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[0016] These reductant can also jointly use no types, as for co 
mpounded amount 0.1 to 20 parts by weigfrtis desirable vis-a- 
vis epoxy resin 100 parts by weight. When under 0. 1 parts by 
weight improved effect of insulating characteristic is small, 
exceeds the20 parts by weight there are times when insulating 
characteristic and heat resistance etc decrease. 

[00 1 7] Epoxy resin composition in this invention is offered to 
utilization with various form, but it applies to glass cloth and 
glass nonwoven fabric or other material, when the 
impregnating, often it can use solvent. As those solvent, there 
is a acetone , a methylethylketone , a toluene , a xylene , a 
methyl isobutyl ketone ,a ethyl acetate , a ethylene glycol 
monomethyl ether , a N,N-dimethylformamide , a N,N- 
dimethylacetamide , a methanol and a ethanol , etc mixing 
notypes, it is possible to use these. In addition, above- 
mentioned (a) , (b) , (c) and (d) is essential ingredient, inthe 
range which does not obstruct effect of according to need this 
invention, also it ispossible to mix other compound. 

[0018] Mixing (e) reductant and solvent to these (a) , (b) , (c) 
and (d), accordirg toneed, as for varnish which it acquires, 
prepreg for printed circuit boardwhich is used for ideal by in 
glass cloth after impregnate and insidethe drying oven drying 
in range of preferably 80 to 200 °C 5 as one for front fabric of 
the composite laminated board is acquired prepreg for front 
fabric is repeated by both sides of prepreg for thecore material, 
heating and pressurizing does inside range of preferably 150 to 
190 °C and 1 .0 to 8.0 MPa and isused for producing 
conposite laminated board. In this case, it arranges metal foil 
on outer layer aspect, it ispossible as metal foil-clad laminated 
board. 

[0019] When drying here, when solvent is used, removes solve 
nt, does notuse solvent it means that fluidity of resin material 
which with theroom temperature is impregnated in substrate 
that tries is gone. 

[0020] 

[Working Example(s)] Below, this invention is explained on ba 
sis of Working Example, but this inventions not something 
which is United in this. 

[0021] Working Example 1 

Brominated bisphenol A type epoxy resin 100 parts by weight ( 
epoxy equivalent 530), dicyanodiamide 4.0 parts by weight 
and 2 - ethyl - 4 - rrethyl imidazole 0.5 parts by weight , 
aluminum hydroxide 100 parts by weigjit , pyrogallol 0.5 parts 
by weight andthe tri thio cyanuric acid 0.5 parts by weight were 
melted in nixed solvent of methyl ethyl ketone and ethylene 

P.7 
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[0024] mt&m2 



gjycol monomsthyl ether, thevarnishof nonvolatile fraction 
75 weight % was produced. In order in glass nonwoven fabric ( 
Japan Vilene Co. Ltd. (DN 69-059-8636) make EPM - 4O60N) 
to becorre resin content 90.0 +/- 2.0 weight %, impregnating 
and dryingthis varnish, it acquired glass nonwoven fabric 
prepreg for front fabric. 

[0022] Besides aluminum hydroxide is not combined, in order to 
become resin content 41 .0 +/- 3.0 weight % in theglass cloth ( 
Nitto Boseki Co. Ltd. (DB 69-053-9622) make WE - 18K- 
RB84), impregnating and drying vanish of same composition 
asdescription above, it acquired woven glass fabric prepreg for 
core. 

[0023] You repeated woven glass fabric prepregto top and bott 
om of glass nonwoven fabric prepreg for front fabric,arrangpd 
electrolytic copper foil ( Nippon Denkai Ltd. make) of 
thickness 1 8 |jm in outermost layer, 7 0-rrinute heating and 
pressurizing did withthe 170 °C 12.94 MPa, acquired copper 
clad laminated board of thickness 1 .6 mm 

[0024] Working Example 2 

In Working Example 1 , 0.5 parts by weight other than combini 
ng 8 - quinolinol, copper clad laminated board wasacqiired in 
place of tri cyanuric acid with as similar to Working Example 1. 



[00 2 5] S 



[0 0 2 6] 



[0 0 2 7] §£56«1~3. ttlt«1"Cff&tifca>3l!S?^ 
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[0025] Working Example 3 

In Working Example 1, 0.5 parts by weight other than combini 
ng triphenyl phosphite, copper clad laminated board 
wasacqinred in place of pyrogillol with as similar to Working 
Example 1. 

[0026] Comparative Example 1 

In Working Example 1, besides tri cyanuric acid is not combine 
d composite copper clad laminated board was acquiredwith as 
similar to Working Example 1. 

[0027] Tracking resistance was appraised concerning composite 
copper clad laminated board which is acquired withthe Working 
Example 1 to 3 and Comparative Example 1. result is shown 
in Table 1. 



[0028] 
[81] 



[0028] 
[Table 1] 



m 




mm 2 






CTI (Y) 


550 


550 


550 


<200 
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As for Working Exarrple 1 to 3 which combines metal scaveng 
er, in each case tracking resistance wasthe good in comparison 
with Comparative Example 1. 

[0029] Working Exanple 4 

Inserting bisphenol A l,000g, 37 % formalin 220g and oxalic a 
cid lOg in cooling tube and thestirrer-equipped four-neck flask, 
2 hours reflux doing, after reacting, dehydration it 
concentrated andacquired bisphenol Anovolak resin [A]. 
Making use of this following way combining, it acquired varnish 

[0030] Broninated bisphenol Atype epoxy resin 100 parts by 
weight (epoxy equivalent 530), bisphenol A novolak resin [A]2 
2 parts by weight and 2 -ethyl -4 -methyl imidazole 0.5 
parts by weight , aluminum hydroxide 100 parts by weight s 
pyrogallol 0.5 parts by weight andthe tri thio cyanuric acid 0.5 
parts by weight were melted in mixed solvent of methylethyl 
ketone and ethylene glycol monomethyl ether, thevarnish of 
nonvolatile fraction 75 weight % was produced. In order in 
glass nonwoven fabric ( Japan Vilene Co. Ltd. (DN 69-059- 
8636) make EPM - 4060N) to become resin content 90.0 +/- 2. 
0 weight %, impregnating and dryingthis varnish, it acquired 
glass nonwoven fabric prepreg for core. 

[0031] Besides aluminum hydroxide is not combined, in order to 
become resin content 41 .0 +/- 3.0 weight % in thegjass cloth ( 
Nitto Boseki Co. Ltd. (DB 69-053-9622) make WE - 18K- 
RB84), impregnating and drying varnish of same composition 
asdescription above, it acquired woven glass fabric prepreg for 
front fabric. 

[0032] Copper clad laminated board was acquired making use of 
prepreg which is acquired atdescription above, to similar to 
Working Example 1. 

[0033] Working Example 5 

In Working Example 4, 0.5 parts by weight other than combini 
ng 8 - quinolinol, copper clad laminated board wasacquired in 
place of tri cyanuric acid with as similar to Working Example 4. 

[0034] Working Example 6 

In Working Example 4, 0.5 parts by weight other than combini 
ngtriphenyl phosphite, copper clad laminated board 
wasacquired in place of pyrogallol with as similar to Working 
Example 4. 

[0035] Comparative Example 2 
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In Working Example 4, besides tri cyanuric acid is not combine 
d copper clad laminated board was acquiredwith as similar to 
Working Example 4. 

[0036] Comparative Example 3 

In Working Example 4, besides pyrogal lol is not combined cop 
per clad laminated board was acquiredwith as similar to Working 
Example 4. 

[0037] Tracking resistance and copper migration were appraise 
d concerning composite copper clad laminated board which 
isacquired with Working Example 4 to 6 and Comparative 
Example 2 to 3. result is shown in Table 2. 

[0038] 
[Table 2] 









mm* 




JfcttWS 


CTI (V) 


550 


550 


550 
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<200 


3 >i$ (B) 
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50 < 
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As for Working Example 4 to 6 which combines metal scaveng 
er, in each case tracking resistance wasthe good in comparison 
with Comparative Example 2, 3, resistance copper migration 
was thegood in addition in comparison with Comparative 
Example 3. 

[0039] Working Example 7 

Broirinated bisphenol Atype epoxy resin 100 parts by weight ( 
epoxy equivalent 530), dicyanodianide 4.0 parts by weight 
and 2 - ethyl - 4 - methyl imidazole 0.5 parts by weight , 
aluminum hydroxide 100 parts by weight , pyrog^llol 0.5 parts 
by weight andthe tri thio cyanuric acid 0.5 parts by weight were 
melted in nixed solvent of methylethyl ketone and ethylene 
glycol monomethyl ether, thevarnish of nonvolatile fraction 
75 weight % was produced. In order to become resin content 41. 
0 -tf- 3.0 weight % in glass cloth ( Nitto Boseki Co. Ltd (DB 69- 
053-9622) make WE- 18K-RB84), impregnating and 
dryingthis varnish, it acquired woven glass fabric prepreg for 
front fabric. 

[0040] Besides aluninumhydroxide or tri thio cyanuric acid are 
not combined, in order in glass nonwoven fabric ( Japan Vilene 
Co. Ltd. (DN 69-059-8636) irake EPM - 4060N) to become 
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resin content 90.0 +/- 2.0 weight %, inpregnating and drying 
varnish of samecomposition as description above, it acquired 
glass nonwoven fabric prepreg for core. 

[0041] You repeated woven glass fabric prepreg for front fabric 
to top and bottom of glass nonwoven fabric prepreg for thecore, 
arranged electrolytic copper foil ( Nippon Denkai Ltd. make) 
of thickness 18 pmin outermost layer, 7 0-irinute heating 
and pressurizing didwith 170 °C /2.94 MPa and acquired 
composite copper clad laminated board of thickness 1 .6 nrm 



In Working Exanple 7, 0.5 parts by weight other than combini 
ng 8 - quinolinol, copper clad laminated board wasacqirired in 
place of tri cyanuric acid with as similar to Working Exanple 7. 



[0042] Working Exanple 8 
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[0043] Working Exanple 9 



X7r^f h£0. 5«a»EdLfclU^'l4SlS«7 
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[0046] 
[S3] 



In Working Exanple 7, 0.5 parts by weight other than combini 
ngtriphenyl phosphite, copper clad laminated board 
wasacqirired in place of pyrogpllol with as similar to Working 
Example 7. 

[0044] Comparative Exanple 4 

In Working Example 7, besides tri cyanuric acid is not combine 
d composite copper clad laminated board was acquiredwith as 
similar to Working Exanple 7. 

[0045] Tracking resistance was appraised concerning composite 
copper clad laminated board which is acquired withthe Working 
Example 7 to 9 and Comparative Exanple 4. result is shown 
in Table 3. 

[0046] 

[Table 3] 





mmm7 
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As for Working Exanple 7 to 9 which combines metal scaveng 
er, in each case tracking resistance wasthe good in comparison 
with Comparative Exanple 4. 

[0047] Working Exanple 10 

Brominated bisphenol Atype epo>^ resin 100 parts by weight ( 
epoxy equivalent 530), bisphenol A novolak resin [A]2 2 parts 
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by weight and 2 - ethyl - 4 - methyl imidazole 0.5 parts by 
weight , alurrinum hydroxide 100 parts by weigft , pyrogillol 
0.5 parts by weight ardthe tri thio cyanuric acid 0.5 parts by 
weight were melted in mixed solvent of methyl ethyl ketone and 
ethylene glycol rronomethyl ether, thevarnishof nonvolatile 
fraction 75 weight % was produced. In order to become resin 
content 41.0 -tf- 3.0 weight % in glass cloth ( Nitto Boseki Co. 
Lid (DB 69-053-9622) make WE - 18K- RB84), impregnating 
and dryingthis varnish, it acquired woven glass fabric prepreg for 
front fabric. 

[0048] Besides aluminum hydroxide or tri thio cyanuric acid are 
not combined, in order in glass nonwoven fabric ( Japan Vilene 
Co. Ltd (DN 69-059-8636) make EPM - 4060N) to become 
resin content 90.0 +/- 2.0 weight %, impregnating and drying 
varnish of samecomposition as description above, it acquired 
glass nonwoven fabric prepreg for core. 

[0049] Copper clad laminated board was acquired making use of 
prepreg which is acquired atdescription above, to similar to 
Working Example 1. 

[0050] Working Example 1 1 

In Working Exanple 10, 0.5 parts by weight other than combin 
ing 8 - quinolinol, copper clad laminated board wasacquired in 
place of tri cyanuric acid with as similar to Working Example 
10. 

[0051] Working Example 12 

In Working Example 10, 0.5 parts by weight other than combin 
ing triphenyl phosphite, copper clad laminated board 
wasacquired in place of pyrogallol with as similar to Working 
Example 10. 

[0052] Comparative Example 5 

In Working Example 10, besides tri cyanuric acid is not connbin 
ed copper clad laminated board was acquiredwith as similar to 
Working Example 10. 

[0053] Comparative Exanple 6 

In Working Example 10, besides pyrogallol is not combined co 
pper clad laminated board was acquiredwith as similar to 
Working Exanple 10. 

[0054] Tracking resistance and copper migration were appraise 
d concerning composite copper clad laminated board which 
isacquired with Working Example 10 to 12 and Comparative 
Example 5, 6. result is shown in Table 4. 

[0055] 
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[Table 4] 
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As for Working Example 10 to 12 which combines metal scave 
nger, in each case tracking resistance wasthe good in 
comparison with Comparative Example 5, 6, resistance copper 
migration was thegood in addition in comparison with 
Comparative Example 6. 

[0056] 

[Effects of the Invention] As been clear from explanation abov 
e, composite laminated board which is superior inthe tracking 
resistance with this invention, And epoxy resin composition 
and prepreg which for printed circuit board are used for ideal 
forthe production acquired. 
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